Two field experiments were conducted during 2016/2017 and 2017/2018 growing seasons in the Experimental Farm, Faculty of Agriculture and Natural Resources, Aswan University, Egypt on a sandy textured soil, to assess tomato growth, yield and quality as affected by organic manures and foliar spray of moringa extract. The organic manures treatments were (without manure "control", chicken manure and wastes of sugar factories), at the rate of 20 m 3 per fed. into the staggered rows and buried it in the planting sides (northern side) of the rows. While the applied concentrations of moringa leaves extract were, control distilled water, 20 g/l (M1), and 40 g/l (M2). Each aqueous extract was applied twice after one month from transplanting and two weeks later. The applied experimental design was split-plot system in a randomized complete blocks design with three replicates. The obtained results revealed that all treatments were very effective in stimulating plant height, number of branches per plant, dry weight per plant, total number of fruits per plant, average fruit weight, early yield, total yield, total soluble solids (TSS), ascorbic acid content, NO 3 and NO 2 -N concentrations and chemical analyses of leaves plants (N, P and K %). The treatments combination of Chicken manure at 20 m 3 /fed. + 40 g/l moringa leaves extract (M2) which showed significant increases in most studied characters followed by treatment (40 g/l of moringa leaves extract + 20 m 3 of wastes of sugar factories/fed.) in both seasons.
INTRODUCTION
Tomato (Solanum Lycopersicum L., family Solanaceae) is one of the most important vegetable crops grown all over the world. In Egypt, the total area devoted by this crop was estimated to be 253201 ha., with an average yield of 8,533,803 tons according to FAOSTAT 2015. Among all vegetable crops of Egypt, tomatoes enjoy the highest cropping intensity ratio in land use. Tomato plant can develop below an extensive variety of climatic situations, but extraordinarily touchy to warm and moist developing situations (Ahmed, 2014) . It can be grown on different kinds of soil but does best in well drained silt loams or clay loams with a pH of 5.5-6.5 (Sunilkumar and Jaikumaran, 2002; Tiwari et al., 2003) . To increase tomato production, several investigations suggested using foliar Moringa extract with different concentrations of the crude extract measured for treatments: 20%, 40%, 60%, 80%, and with 100 %, this indicates that, the Moringa leaf extract used significantly increased the growth and yield of tomato plants in all the trials with erect stemming, fresh leaves, regular branching (Bashir et al., 2014) and (Muhammad Yousaf et al., 2015) . Use of organic fertilizer has a beneficial effect on the cultivation of tomatoes, Toor et al. (2006) , which resulted in a significant increase in yield and number of branches and increased the level of nitrogen, phosphorus and potassium.
Soil quality is a complex characteristic, it is determined by the physical, chemical and biological components of the soil (Manna et al., 2005) . Changes in soil physico-chemical and biological characteristics are conceders' good indicators of soil quality. The fact is that soil chemical and biological properties change when soil organic carbon content is increased due to organic amendments (Diacono and Montemurro. 2010; Bouajil and Sana, 2011) . In soils, impact of addition of organic amendments on nutrients availability was investigated by several authors (Hou et al., 2012) . Organic amendments improved soil structure aggregate stability in soil, as well as its moisture retention capacity by increasing the total number of storage pores (Bhattacharyya et al., 2008) . Organic fertilizer is a suitable source of macro-and micronutrient (Taheri et al., 2011) . Organic agriculture relies heavily on boosting the level of organic matter in the soil; this is typically achieved by replacing inorganic fertilizers with organic manure as the fertility source of choice and is typically applied to the soil at rates designed to supply a crop's nitrogen requirement and may increase the solubility and availability of P in soils (Evanylo et al., 2008) . Manures will maintain soil organic carbon as well as add N and other nutrients to the soils for agronomic crops (Tariberti et al., 2008) The world has become aware of environmental issue in recent years. Synthetic compounds are highly polluting, hazardous and much more costly.
Researchers work in the field of natural products because they are safe, less dangerous, available and low cost. Increased farmers' use of inorganic fertilizer as a source of plant nutrition is associated with high prices, soil degradation and soil pollutants (Phiri, 2010) . There is therefore a permanent and urgent need to look for natural and safe alternatives to plant nutrients and natural growth regulators to protect against diseases and insects . Moringa (Moringa olifera L.) belongs to Moringaceae family. It is one of such alternatives, being investigated to ascertain its effect on growth and yield of crops and thus can be promoted among farmers as a possible supplement or substitute to inorganic fertilizers (Phiri, 2010) . Moringa leaf extract is a rich source of amino acids, potassium, calcium, iron, vitamin E, ascorbates, phenolic compounds and growth regulating hormones like Zeatin Becker, 1996 and Nagar et al., 2006) . Thus it possesses the potential promote plant growth; hence it can used as a natural plant growth premotor. Zeatin is the most naturally occurring cytokinin that not only promotes the growth of plants by facilitating cell division and cell elongation as well as its anti-aging potential and protective effects in plants. Moringa leaf extract has been reported to increase the yield of many crops viz, major cereals [maize (Zea mays L.), rice (Oryzaesativa L.), sorghum (Sorghum bicolor L.); wheat (Triticum sativum L.)] as reported by (Phiri, 2010) and Abbas et al., (2013) , tomato , common bean (Phaseolus vulgaris L.) (Rady and Mohamed, 2015) and Roselle (Hassan and Abd El-Samee, 2015) .
This trial aimed to improve growth yield and quality of tomato by using organic manure and foliar spray by Moringa extract treatments under Aswan conditions.
MATERIALS AND METHODS
Field experiments were conducted for two consecutive winter seasons of 2016/2017 and 2017/2018 at the Experimental Station Farm, Faculty of Agriculture and Natural Resources, Aswan University, Aswan GovernorateEgypt, to improve growth, yield and quality of tomato by using organic manure and foliar spray by Moringa extract. Some analytical data of studied soil before cultivation are presented in Table ( Treatments were consisted of two factors i.e.; organic manure source and Moringa oliefera extract, were conducted using split-plots system in a randomized complete blocks design with three replicates. The main plots were allocated for organic manure source. The subplots were devoted for the Moringa extract. Treatments were applied as follows: a. Organic manure was added at the rate of 20 m 3 per fed. into the staggered rows and buried it in the planting sides (northern side) of the rows. The plots were irrigated after the application of organic manures. Organic treatments were (without manure "control", chicken manure and wastes of sugar factories). The wastes of the sugar factories used were obtained from the sugar factory of Kom Ombo -Aswan Governorate and some analytical data of the tested organic materials are presented in Table ( 2). b. Leaves of moringa (Moringa oleifera M.) were collected from the Experimental Station Farm, Faculty of Agriculture and Natural Resources, Aswan Univ.. Drain the plant material in an electric oven at a temperature of 70º C for 48 hr. and then grind in a grindery and passed through a 40 mesh screen. To prepare the extracts, 50 g of each ground plant material were macerated in 500 ml distilled water. Solutions were placed in orbital shaker at room temperature for 24 hr. The extracts were filtered using Whatman filter paper No.1 (Dayanada et. al., 2010) . The obtained extracts were diluted order to achieve the concentrations. Treatment concentrations of moringa leaves extract were control (distilled water), 20 g/l (M1) and 40 g/l (M2). Each aqueous extract was applied twice after one month from tomato transplanting and after two weeks later.
Soil fertility was increased after plowing by adding 20% N in the form of NH 4 NO 3 (33.5 % N), K in a form K 2 SO 4 (48 % k 2 O) and 50 % of the P as Ca(H 2 PO 4 ) 2 (15.5 % P 2 O 5 ) from the recommended doses for fertilization in accordance with the recommendations of the Agricultural Research Center of Egyptian (ARCE). The remaining quantities of fertilizer were added in the form of N (urea 46.5 % N + ammonium nitrate 33.5 % N), K(48 % K 2 O) and P as phosphoric acid (85 % P 2 O 5 ) were added through the drip irrigation system throughout the growth period of plants with other soluble fertilizers such as Ca(No 3 ) 2 (15.5 % Ca), MgSO 4 (50 % Mg 2 O).
Measurements 1. Vegetative growth characters
At full blooming stage after 60 days from transplanting, five plants from each replicate were taken randomly to measure and record the plant height (cm), number of main branches per plant and dry weight per plant "g". Plant dry weight (g) was dried in an electrical oven at 70
• C till the constant weight and then the average dry weight of whole plant foliage was calculated.
Yield and its components characters
Total number of fruits per plant were recorded for all pickings, average of fruit weight (g) was calculated according to the following equation (Fruit weight (g) = Total yield/Number of fruits), early yield (ton/fed.) was collected from the sum of the yield of the first four pickings and total yield (ton/fed.) was calculated as the total weight of full ripe fruits per plot.
Chemical constituents
The total soluble solids (TSS) in the extracted juice from five fully ripened fruit and using it to measure this character by using the refractometer according to the method of (Cox and Pearson, 1962) . Vitamin C (Ascorbic acid) was estimated by the titration with iodide potassium (Ranganna, 1986) . On other hands, NO 3 and NO 2 -N concentrations were measured in the dry matter of tomato fruits by phenoldisulfonic acid method according to A.O. A.C. (1990) .
In addition, to estimate leaves plant contents (%) of nitrogen and phosphorus colorimetrically according to A.O.A.C (1992) . Potassium content was measured in plants using flam photometer according to the method by (Jackson, 1973) .
Statistical analysis
Analyzed all data statistically by using the MSTAT-C computer software program which prepared by (Bricker, 1991) and used to compare differences between several the means of the various combinations as described by (Duncan, 1965; Gomez and Gomez, 1984) .
RESULTS AND DISCUSSION
The results, mostly, showed high responses to the main studied factors and their combinations in both trials conducted during 2016-2017 and 2017-2018 Tables (3& 4&5) which demonstrated the main and sub effects of both organic manure and Moringa extract levels in both growth seasons on vegetative growth characters (i.e. plant height, number of main branches per plant and dry weight per plant), chemical analyses of leaves plants (N, P and K %) and yield characters (total number of fruits per plant, average of fruit weight, early yield and total yield).
• Organic manure
The results declared that applied chicken manure increased all vegetative growth characters (i.e. plant height, No. of main branches/plant and dry weight per plant, chemical analyses of leaves plants (N, P and K %) and yield characters (total No. of fruits/plant, average of fruit weight, early yield and total yield in both seasons, in comparison with wastes of sugar factories. On the other hand, the without manure (control) exhibited the lowest, mean values of all vegetative growth characters, NPK % in plants, yield and yield components during both seasons. These results are in line with those obtained on cucumber by Omori et al. (1977) , Eissa (1996) ; on tomato by Alaa El-Din (2000); on squash by Shehata, (2001) and Shehata (2004) .
This result could be due the chicken manure was more easily decomposed than other manures particular in sandy soil as reported by (Ismail et al., 1988) , may be attributed to increasing meant ration in plant tissues (Opera and Asigobu 1996) , and may be due to the microbial biomass of nitrogen, which is the main source of soil nitrogen and can be mineralizable it in soil (Myroled, 1987; Bonde et al., 1988) , the supply of natural nutrients and pest control depends largely on the supply of organic matter and biological processes in organic systems (Rigby and Cáceres, 2001) . The increases in nutrients concentration in leaves of tomato plants grown in the treated soil with organic amendments may be attributed to the effect of organic materials on improving soil physical, chemical and biological properties, which reflected nutrients status. Also, the decomposition of the organic materials in the soil added more available nutrients and liberated the fixed nutrients as a result of the produced organic acids. The superior effect of chicken manure can be attributed to its richness in nutrients (Table 2 ). In addition, of N, other macronutrients such as S, P and K as well as micronutrients will be more readily available for plant growth. Also organic manure improving soil properties, thus offering suitable nutrients for vigorous vegetative growth, which reflected in the highest dry weight per plant. The results showed that organic manures produced the earliest female flower; this may attribute to higher N and P element in chicken manure and compost (Gordner and Pew, 1979 ).
• Moringa extract
Vegetative growth characters (i.e. plant height, number of main branches per plant and dry weight per plant, chemical analyses of leaves plants (N, P and K %) and yield characters (total number of fruits per plant, average of fruit weight, early yield and total yield significantly and successively increased as the Moringa extract levels increased in both seasons. The highest mean values were obtained from the highest Moringa extract level (40 g/l (M2)). On the contrary, all investigated vegetative growth characters, significantly, decreased with reducing of Moringa extract level, during both seasons. The lowest mean values of the characters were recorded for untreated plants. Almost, similar results were reported by Mona (2013) which explained that the treated of rocket (Eruca vesicaria subsp. sativa) with Moringa extract is likely to have increased the content of leaves with N, P and K. Whereas, the resulted on yield are agreement with those obtained by Azra, (2011) found that spraying wheat, peas and tomato with M. oleifera extract at 3.5 % increased crop characteristics, Mvumi Culver et al. (2012) and Bashir et al., (2014) on tomato.
The significant increase in the concentrations of N, P and K in the leaves of tomato plants may be due to the significant and important role of Moringa leaf extract, which contains the following compounds such as amino acids, proteins and phenols, mixed with growth hormone " Zeatin" and many minerals as Ca, Mg, Na, Fe, P, K, and many flavonoids as indicated by (Siddhuraju and Becker, 2003; Nagar et al., 2006 and Anwar et al., 2007) . The effective role of the Moringa leaves extract probably due to the higher content of Zeatin.
It is the most common form of natural cytokinin in plants. Zeatin plays an important role in the process of division and elongation of plant cells, which led to the strengthening of growth and anti-aging cells and the effects of protection in the plant. In addition, to containing Moringa extract on proteins and vitamins (A, B, C and E), β carotene, amino acids phenolic sugars, and many minerals (i.e. Ca, Mg, Na, Fe, P and K) and a lot of flavonoid pigments.
Ascorbic acid improved growth and yield of diverse crops (Jyotsna and Srivastava 1998; Fuglie 2000; Foidl et al., 2001 and Nagar et al., 2006) . In addition, both Ca and K play an effective and essential role in increasing the growth of the plant and providing it through the osmoregulation, enzyme activation, photosynthesis, and other physiological processes, according to the decision (Hasegawa et al., 2000; Epstein and Bloom 2005) and being a great source of natural antioxidants as reported by (Anwar et al., 2007; Jacob and Shenbagaraman, 2011) . More than, that the Moringa extract is effective in promoting plant growth which support it for the use as a natural enhancer for plant growth.
• Interactions effects of organic manures and Moringa extract Interaction between organic manures and foliar spray Moringa extract are presented on Tables (3 & 4&5) on vegetative growth characters (i.e. plant height, number of main branches per plant and dry weight per plant, chemical analyses of leaves plants (N, P and K %) and yield characters (total number of fruits per plant, average of fruit weight, early yield and total yield in both seasons.
All investigated vegetative growth parameters exhibited significant increments due to the successive increase of the organic manure, at each Moringa extract level. Obviously, the combination of (chicken manure + 40 g/l Moringa (M2)) extract gave rise to the highest significant mean values of all vegetative growth, NPK % and yield traits, in both seasons. On the other hand, the lowest mean values were obtained from untreated plants in both seasons.
Effect of organic manures and Moringa extract on
Yield quality Tables (5&6) displayed that total soluble solids (TSS), Vitamin C (Ascorbic acid) and NO3 and NO2-N concentrations of tomato plants influenced by organic manure and Moringa extract levels during 2016/2017 and 2017/2018 growth seasons.
Results in Tables (6) showed that organic manure had profound and significant effects on some fruit quality of tomato plants characters in both growing seasons. Application of chicken manure accompanied by successive and significant increases in total soluble solids (TSS), Vitamin C (Ascorbic acid), but successive and significant decreases in the NO3 and NO2-N percentages on fruits in both seasons as compared with the control treated with the recommended chemical fertilizer. These results are agreement with those obtained by Alaa El-Den (2000) on tomato and Shehata (2004) on squash.
Application of organic manure decreased NO3 and NO2-N, which agreed with that obtained on tomato by Yamada and Kamata (1989) and on squash by Shehata (2004) .
Organic manure application and plowed it in the soil caused distinctly increase available N through its decomposition into NH2, NH4 finally NO3. Whereas, the low NO3 and NO2 percentage in tomato plant tissues may be due to high NH2 and NH4 contents in organic manures which need some time to be converted to NO3 after nitrification. Gordner and Pew (1979) suggested that the slower nitrification rate with the sources containing NH4-N was considered to be the cause for the initially lower NO3-N level, Gobal (1980) pointed out that the lowest values of NO3-N in plants supplied with NH4-N sources may be due to NH4 is used directly in N-assimilation in plant tissues, however NO3 must be reduced at first to NH4 by nitrate reductase enzymes in plants.
• Moringa extract
The results in Table ( 6) showed that foliar spraying of tomato plants with the highest concentration of Moringa leaves extract showed positive and moral effects on fruit quality characteristics in both study seasons.The results showed that the increase in the level of Moringa extract from 0, 20 and 40 g/l resulted in large and gradual increases in total soluble solids (TSS), vitamin C (Ascorbic acid), on the other hand, these treatments led to a significant decrease in the NO3 and NO2-N percentages in both seasons. These effects in fruits quality may be due to the extract of Moringa leaves is a great source of natural antioxidants as reported by (Anwar et al., 2007; Jacob and Shenbagaraman, 2011) . Green leaves of Moringa oleifera also content sugars, vitamins (such as A, B, C and E), Beta-carotene, proteins, amino acids and phenolic compounds (Jyotsna and Srivastava 1998; Fuglie, 2000; Foidl et al., 2001 and Nagar et al., 2006) these compounds may have led to a significant increase in fruit quality.
• Interactions effects of organic manures and Moringa extract Tomato plants which are sprayed with 40 g/l Moringa (M2) combined with chicken manure gave the highest fruits content of total soluble solids (TSS) and Vitamin C (Ascorbic acid) in both seasons. On the other hand, both NO 3 and NO 2 concentrations in plant tissues successive and significant decreases in both season compared with control.
Nitrate accumulations in edible plant is considered hazardous to human health. Wright and Davison (1964) , and Craddock (1983) pointed out that NO 3 may harm the health of the consumer as it can be converted to NO 2 . This NO 2 oxidizes iron in hemoglobin from active ferrous form to the ferric state yielding methemoglobin, which cannot transport O 2 .
CONCLUSION
The obtained results, generally, showed that the treatment combination of 40 g/l. Moringa extract as foliar spray plus chicken manure at 20 m 3 /fed.; resulted in the highest average values and might be considered as a optimal treatment for the production of high yield and good quality of tomato plants "Super Shahd" cv. under the environmental conditions of Aswan governorate and other similar regions. Generally, it is concluded that Moringa leaf extracts can be recommended (as other natural materials) to be used very efficiently by farmers to spray as natural plant extracts source for all crops because they have high nutritional value and antioxidant effects and they are easy to prepare and we can say that they are environmentally friendly compounds.
